Abstract. We describe a general method for calculating equivariant Euler characteristics. The method exploits the fact that the g-¢ltration on the Grothendieck group of vector bundles on a Noetherian quasi-projective scheme has ¢nite length; it allows us to capture torsion information which is usually ignored by equivariant Riemann^Roch theorems. As applications, we study the G-module structure of the coherent cohomology of schemes with a free action by a ¢nite group G and, under certain assumptions, we give an explicit formula for the equivariant Euler characteristic wy X r 0 X Y y X À r 1 X Y y X in the Grothendieck group of ¢nitely generated ZG-modules, when X is a curve over Z and G has prime order.
Introduction
Let R be the ring of integers of the number ¢eld K and suppose X is a £at projective scheme over peR that supports an action of a ¢nite group G. If p is a G-equivariant coherent y X -sheaf, the coherent cohomology groups r i X Y p are ¢nitely generated RG^modules. We can consider the equivariant Euler characteristic
as an element of the Grothendieck group G 0 RG of ¢nitely generated RG^modules. The purpose of this paper is to describe a technique for obtaining information about such equivariant Euler characteristics. By applying the coherent Lefschetz^Riemann^Roch theorem on the generic ¢ber X K of X one can calculate the character of the virtual representation wp from data obtained from the ¢xed points of the action on X K (see for example [BFQ] ). The character determines the image of wp under the natural homomorphism r X G 0 RG 3 G 0 KG. However, the kernel of r is a ¢nite abelian group and its elements cannot be detected by the standard (equivariant) Riemann^Roch-type theorems which usually neglect torsion. Some torsion information can be obtained using the Lefschetz^type theorems of [Th2] and the re¢ned equivariant Riemann-Roch theorems of [CEPT2] . In this paper, we describe an alternative approach that in some cases allows us to capture a lot more. The idea is to exploit the fact that the g-¢ltration on the Grothendieck group of vector bundles on a Noetherian quasi-projective scheme of dimension d terminates after the d 1-th step. This implies relations between the classes of vector bundles over Y X aG which are obtained from various representations of G using the cover X 3Y . The main observation of this paper is that such relations alone can be used to deduce information about equivariant Euler characteristics. The argument is described in Section 3. In fact, in the case that the G-action on X is free or more generally tame, the method can be applied to the calculation of the ¢ner`projective Euler characteristics' of Chinburg (see [C] ).
As examples, we ¢rst apply the g-¢ltration argument to obtain information on the Galois module structure of coherent cohomology in the case that the action of G is free. This extends certain results of [P] from the case of curves to higher dimensional cases. We then use it to determine the equivariant arithmetic genus wy X for a cyclic prime order cover X 3 Y of curves over Z (see Theorem 4.15, also Remark 3). In both cases, we show that there is a concrete connection between our problem and the triviality of certain eigenspaces of class groups of prime cyclotomic ¢elds. In the case of a cover of curves, the answer can be expressed in terms of a`second Stickelberger element' of the group ring QqlQz p aQ. In this case, we also show how, under some additional hypotheses, our result determines the class in G 0 ZG of the ZG^lattice of regular differentials of X (Remark 5). When the cover X 3 Y is tamely rami¢ed, this allows us to determine the ZG^lattice of regular differentials up to isomorphism from data obtained from the rami¢cation locus of the cover (Remark 6).
Results of similar character can be obtained using a combination of various equivariant Riemann^Roch theorems. However, our approach here is essentially elementary and provides more precise information. For example, in the case of a cyclic prime order cover X 3 Y of curves over Z these Riemann^Roch theorems do not suf¢ce to completely determine wy X except when the prime is regular. The result in this paper gives, to our knowledge, the ¢rst instance in which wy X is determined completely for all primes.
Grothendieck Groups
Let B be an associative ring with unit, which we assume is left Noetherian. We denote by G 0 B (resp. K 0 B) the Grothendieck group of ¢nitely generated (resp. ¢nitely generated projective) left B^modules, and by G 0 B red (resp. K 0 B red ) the quotient Taking highest exterior powers of locally free B^modules de¢nes in this case a group homomorphism glB3iB which is an isomorphism if B has Krull dimension 1.
In what follows, all the schemes will be separated and Noetherian. For a scheme Y , we will denote by G 0 Y (resp. K 0 Y ) the Grothendieck group of coherent (resp. coherent locally free) sheaves of y Y -modules, and by iY the Picard group of Y . Sometimes we will use the same symbol to denote both a coherent sheaf (resp. invertible sheaf) and its class in a Grothendieck group (resp. Picard group). This should not cause any confusion.
In everything that follows, G is a ¢nite group. For a commutative ring A, we denote by AG the group ring of G with coef¢cients in A.
Let S peA be an af¢ne Noetherian scheme and suppose that f X X 3S is an S^scheme which supports a right action of G. A coherent (resp. locally free coherent) sheaf of y X -G^modules p on X is a coherent (resp. locally free coherent) sheaf of y X^m odules with G action compatible with the action of G on y X in the following sense: Suppose x P X and s P G. Let x Á s be the image of x under s. The action of s on y X and on p gives homomorphisms of stalks y X YxÁs 3 y X Yx and p xÁs 3 p x ; both of these homomorphisms will also be denoted by s, and the condition is that sa Á m sa Á sm for all a P y X YxÁs and m P p xÁs . We will often use the term G^equivariant coherent (resp. locally free coherent) sheaf instead of coherent (resp. locally free coherent) y X -G^sheaf.
We denote by G 0 GY X (resp. K 0 GY X ) the Grothendieck group of G^equivariant coherent (resp. locally free coherent) sheaves on X with relations induced by short exact sequences of G-equivariant morphisms. If X peR is af¢ne and G acts trivially on X there is a natural identi¢cation G 0 GY X G 0 RG.
The group K 0 GY X has actually a l^ring structure (see [F-L] , I, ½1) via
when p , q are locally free y X -G^modules. Here the tensor product is taken with diagonal left G^action: sf g sf sg. Denote by fF [F-L] , p. 47).
The group G 0 GY X becomes a K 0 GY X ^module with the rule p Á q p y X q for p P K 0 GY X , q P G 0 GY X . If X is regular and has an ample invertible sheaf, then the forgetful homomorphism 5.7, 5.8) . If X peR is af¢ne regular and G acts trivially on
For any G^equivariant S^morphism q X X H 3X between the G^schemes f H X X H 3S, f X X 3S, there is a l^ring homomorphism
given by q Ã p y X H y X p and X 3K 0 GY X gives a contravariant functor from the category of G^schemes over S to the category of l^rings.
If q is proper, there is an Euler characteristic group homomorphism
and X 3G 0 GY X gives a covariant functor from the category of G^schemes over S with proper morphisms to the category of abelian groups. From now on we will assume that f X X 3S is quasi^projective. Then by [SGA1] , Prop. 1.8, p. 108, there is a quotient p X X 3Y X X aG. The morphism p is ¢nite. For each coherent sheaf q on
We will say that the G^action on X is tame, if at every point x of X , the order of the inertia subgroup I x & G is relatively prime to the characteristic of the residue ¢eld kx.
We will say that the action of G on X is free when I x f1g for every point x of X . If the action of G on X is free, then p X X 3Y is a G^torsor, i.e p X X 3Y is faithfully £at and the morphism
is an isomorphism (see [SGA1] , Prop. 2.6 on p. 115). The morphism p is then ¢nite e¨tale. In this case, by descent, each G-equivariant coherent sheaf p on X is of the form p Ã q for q p Ã p G a coherent sheaf on Y . Therefore, if the G-action [Ra] , Ch. X, Lemme 1, any action of a ¢nite group on a semilocal strictly henselian ring is induced from an action of inertia. Therefore, we can see by an argument as in the proof of Prop. 7.2 of [CEPT1] that the action of G on X is tame, with the de¢nition given above, if and only if it is`numerically tame' as de¢ned in loc. cit. If in addition f is projective, then by [CEPT1] , Prop. 7.2 and Th. 8.3 (see also [C] , Section 2), there is a`cohomologically trivial' Euler characteristic homomorphism
where gAG is the Grothendieck group of ¢nitely generated AG^modules which are G^cohomologically trivial.
Denote by n X gAG3G 0 AG the forgetful homomorphism. Then f
When f X X 3S is clear from the context, we will write w instead of f Ã and w
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Galois Modules and the g^Filtration
In this section, we explain the main idea of this paper. We will assume throughout that S peR is an af¢ne Noetherian scheme which is equidimensional of dimension 1. Let h X Y 3S be projective and £at with Y equidimensional of dimension d 1. We will consider a G-cover p X X 3Y ; i.e the morphism p is ¢nite and Y is identi¢ed with the quotient X aG. Denote by f the structure morphism
The set V is the complement of the the image pZ of the Zariski closed subset Z & X consisting of points with non-trivial inertia subgroups. Since p is ¢nite, this image is closed. Denote by f U X U3S the restriction of the morphism f on U.
Consider the l^ring homomorphisms
PROPOSITION 3.1. With the above assumptions and notations, we have:
Proof. By descent (see Section 2), the pull^back p
Thus, we obtain the following crucial special case of [CEPT2] Theorem 6.1: COROLLARY 3.3 (`Segal concentration'). If r is a prime ideal of K 0 GY S and M a K 0 GY S-module, denote by M r the localization of M at r. If r does not contain
For simplicity, for a P K 0 GY S H , we will denote QaY X K 0 RG3K 0 R H by Q a . Proof. It is enough to verify that for a ¢nitely generated R H G-module L which is R H^p rojective, and a ¢nitely generated projective RG-module P,
Under our assumption of tame G-action, by [CEPT1] , ½8 (see also [C] , ½2), for every G^equivariant coherent sheaf p on X the coherent y Y G^sheaf p Ã p has G^cohomologically trivial stalks. It follows that the functor p 3 p Ã p G is exact.
We can conclude that in the case of tame G^action there is a bilinear homomorphism
If p is £at and p is locally free as an y X -sheaf then p Ã p G is locally free as an y Y -sheaf. This is shown as follows. Let y Y Yy be the local ring of Y at y P Y , w y its maximal ideal and ky its residue ¢eld. Under our assumptions, p Ã p y is a free y Y Yy -module. Following the arguments of [C] ½2 and [CEPT1] ½8, we see that the kyG-module p Ã p y aw y p Ã p y is G-cohomologically trivial and therefore kyG-projective. By [Se] 14.4, it follows that p Ã p y is a projective y Y Yy G-module. Using a direct summand argument as in the proof of 3.5, we conclude that p Ã p G y is a projective (and therefore) free y Y Yy -module. Therefore, if in addition p is £at, we can de¢ne
by the same formula as above.
From here and on, we suppose that R is a Dedekind ring. Then every G-cohomologically trivial RG-module has projective dimension of at most one as an RG-module, and by Schanuel's lemma we see that gRG can be identi¢ed with K 0 RG (see [C] 4.1). If R is the ring of integers of the number ¢eld K, we will say that a RG-module M is locally free if for each prime of R, the tensor product M R R is a free R G-module. For such an R, by a theorem of Swan ([Sw] , see also [C] 4.1), the notions of projective and locally free coincide for ¢nitely generated RG-modules. Therefore, when R is the ring of integers of a number ¢eld, we may identify K 0 RG red with the class group glRG of ¢nitely generated locally free RG-modules.
PROPOSITION 3.7. Suppose that R is a Dedekind ring, R H a commutative Noetherian R^algebra and a an element of K 0 GY S H . With the above notations we have:
(a) If p is a G^equivariant coherent y X -sheaf and R H is £at over R then 
H R H L are quasiisomorphic and both have terms which are G^cohomologically trivial R H G^modules. A mapping cylinder argument shows that the complexes of 
is a problem for a scheme of smaller dimension. The information which is lost in this case, is measured by the subgroup of K 0 RG which consists of the classes C such that for each a P F d2 K 0 GY S H and R H as in 3.7 (a) (resp. (b)), we have c R H Á Q a C 0 in G 0 R H (resp. Q a C 0 in K 0 R H ). In some cases, this subgroup is trivial and we can completely determine f g Ã p (as for example in the situation of Section 4.b).
Remark: Suppose are the integers of the number ¢eld K and ¢x an embedding K & C. Let " K " Q be an algebraic closure of K in C, and let O K ql " QaK. Also denote by G the Grothendieck group of ¢nite dimensional representations of G over " Q, which we identify with the group of characters. Let J " Q be the direct limit lim K& " Q JL of the idele groups JL, where L runs over all ¢nite extensions of K in " Q. The Galois group O K acts on G and J " Q. Then according to Fro« hlich's Hom^description' of the class group, there is a natural surjective homomorphism [F] I, ½2, Th. 1, for the de¢-nition of m and hetURG ). Now consider the homomorphism obtained by restriction
and let T d2 R d2 T . The above suggest that, when X has dimension d 1, it should be possible to determine the image of f
QaT d2 X from data associated to sheaves supported on the rami¢cation locus of the cover X 3Y . We would like to return to this in a subsequent paper.
Applications
From here and on, we assume that R Z and we set S peZ. Recall that we have natural identi¢cations gZG K 0 ZG and K 0 ZG red glZG. Suppose that w G is a maximal Z^order in QG containing ZG. The kernel subgroup hZG of glZG is de¢ned as the kernel of the homomorphism glZG 3 glw G induced by tensoring modules with w G over ZG. It is independent of the choice of the maximal order w G ( [F] , I. ½2). If f X X 3S is a projective S^scheme with tame G^action, we will denote by f P Ã the composition of f g Ã X G 0 GY X 3gZG K 0 ZG with the stabilization homomorphism K 0 ZG3glZG. When f X X 3S is ¢xed from the context we will usually write w P instead of f P Ã .
4.a. Free Actions
In this section, we will apply the observations of Section 3 to the case of free actions.
In what follows, we will assume that p X X 3Y is a G^torsor and that R Z. For N X 1, let z N be a primitive N-th root of unity. We identify qlQz N aQ with ZaNZ Ã by sending a, aY N 1, to s a de¢ned by s a z N z a N . Now suppose that N p is a prime numer. Consider the Teichmuller character o X ZapZ Ã 3 Z Ã p and let A i p be the direct summand of the p^primary part of the ideal class group glQz p on which s a P qlQz p aQ acts via multiplication by o i a. Here is the main result of this section. THEOREM 4.1. Let p X X 3Y be a G^torsor, with Y projective and £at over peZ and equidimensional of dimension d 1. Suppose that for each prime p that divides the order of G, and each k P 2Y minp À 2Y d 1, we have A k p 0. Then, for every G^equivariant coherent locally free y X -sheaf p , w P p is in the kernel subgroup hZG.
Since, by [CR] 49.34, hZG is in the kernel of the forgetful homomorphism glZG 3 G 0 ZG red , we obtain the following:
COROLLARY 4.2. Under the above assumptions on p X X 3Y , p , and on the prime divisors of jGj, wp is equal in G 0 ZG to plus or minus the class of a free ZG^module.
let B n be the n-th Bernoulli number de¢ned by t e t À 1 I n0 B n t n n3 X Suppose that p is a prime and 1
where`Num' denotes the numerator. It follows from Herbrand's theorem ( [Wa] , Theorem 6.17) and [Wa] , Theorem 10.9, that if p T jD kYp , then A k p 0. We deduce: COROLLARY 4.3. Let p X X 3Y and p be as in the statement of Theorem 4.1. Suppose that for each prime p that divides the order of G, and each k P 2Y minp À 2Y d 1, we have p T jD kYp . Then w P p is in hZG. Wa] , 6.16). Therefore, if p À 2 W d 1, the condition of 4.1 translates to requiring that the prime p is regular. The result is more effective for p bb d 1.
We have
A 0 p A 1 p 0 ([
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We have xumB 2 1, and so p T jD 2Yp for all primes p. Hence, Corollary 4.3 for d 1 dimX 2, gives that w P p is in hZG for all G^equivariant coherent locally free y X -sheaves p . This was also shown in [P] (Theorem 1.1) .
Before we give the proof of Theorem 4.1 we digress to consider the case that G is abelian in a somewhat more general context.
4.a.1. Abelian Groups
In this subsection, G is abelian and R Z. If n is an integer, denote by f n X ZG3ZG the ring homomorphism which is such that f n g g n for g P G. If M is a ZG^module, we will denote by n Á M the ZG^module M ZGYf n ZG. If gdnY jGj 1, we can think of n Á M as having the same underlying group as M and with new G^action Á satisfying g n Á m gm for g P G, m P M. We can see that sending the class of M to the class of n Á M gives actions of the multiplicative monoid Z on K 0 ZG and glZG.
Suppose now that R H is an R^algebra, c X G3R HÃ is a character of G, and P a ¢nitely generated projective RG^module. The character c de¢nes a structure of R H G^module on R H . We will use the same symbol c to denote this R H G^module. The character c also de¢nes a ring homomorphismc X ZG3R H . Since P is a projective RG^module, P R c À1 with diagonal left G^action is a projective R H G-module (see the proof of 3.6) and therefore G^cohomologically trivial. As a result, the natural homomorphism
G from G-coinvariants to G-invariants given by multiplication by gPG g is an isomorphism (see [A-W] ½6). By de¢nition, P R c À1 G P ZGYc R H and so with the notations of Proposition 3.5, we have:
Hence, from the above discussion, we obtain:
There is an action of the Galois group qlQz N aQ on K 0 Zz N which, for an ideal e, satis¢es s Á e se. With the above notations, if gdaY N 1, we have:
Now suppose that R H ZG. Over R H , we have the character L which corresponds to ZG3ZG given by g3g À1 . If k is an integer, by 4.4 and 4.5, we obtain that
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. https://doi.org/10.1023/A:1001722414377 is given by PU 3k Á P. For every k P Z, the element
Suppose now that p X X 3Y is a G^torsor (G abelian) and Y , p are as in the statement of Theorem 4.1. Using 3.2 and 3.7 (b) applied to R H ZG^see the remarks after the end of the proof of 3.7^we obtain
in glZG. Now let A be an abelian group (in a moment we will take A to be the classgroup glZG). We will consider functions f X Z3A. We de¢ne D 1 fn fn 1 À fn and inductively
LEMMA 4.8. (a) Suppose that f X Z3A is a function for which D k1 f 0. Then we can write:
Proof. Part (c) follows directly from the identity
To prove (a) we apply induction on k. The statement is obviously true for k 0. By writing D k1 f D k D 1 f and applying the induction hypothesis we can write
Also set a 0 f0. The above identity shows that the function f de¢ned by
satis¢es D 1 f 0. We also have f 0 0 and so f is identically zero. Part (b) is left to the reader. We now de¢ne a function F X Z3glZG by Fn n Á w P p . By 4.7 above, for each k P Z, we have
which, by Lemma 4.4 (c), translates to D d2 F 0. By Lemma 4.8 (a) we can write: 
Proof. For simplicity, we set C w P p and a i a i p . Consider the function F top n n d1 a d1 . We will show:
. Assuming (i) and (ii), we have D d1 F 1 0, F 1 n n Á C 1 , and the proposition will follow by an inductive argument.
By 4.9, the function nU 3d 13Fn À F top n involves powers n l with d 1 b l only and hence (i) follows from 4.8 (b). It remains to show (ii). By 4.9 and Lemma 4.8 (b), a d1 D d1 F0. By 4.8 (c), we have
By 4.8 (c), the inner sum is equal to D d1 f kYn 0 where
. We conclude that n Á a d1 n d1 a d1 which is (ii).
4.a.2. Proof of 4.1.
Recall that glZG is a ¢nite abelian group which is a G 0 ZG^module (see [Sw] ). It follows from [Sw] , Proposition 5.1, and the de¢nition of the cohomologically trivial Euler characteristic that w P X G 0 GY X À3glZG is a G 0 ZG^homomorphism. By 3.3 applied to U X , w P p is supported on the maximal ideals of G 0 ZG that contain the augmentation ideal IGY S. The proof of Prop. 4.5 in [P] shows that if r p IGY S is such a maximal ideal then the localization glZG r injects into glZG p where G p is a p^Sylow subgroup of G. This shows that w P p is supported only at ideals p IGY S with p dividing the order jGj and therefore that w P p is annihilated by a power of jGj. Now the arguments of the proof of Prop. 4.5 in [P] , show that it is enough to consider the case that G is a p^group, p a prime. Then w P p is p-primary. By the argument in [P] p. 215, we can reduce the proof to the case in which G is a basic p^group (see loc. cit.). For a 2-group, glw G is of odd order by the arguments in [P] , p. 216. Since w P p is 2-primary the result follows. It remains to deal with the case that p is odd. Since the only basic p^groups with p odd are cyclic, we may and will assume in what follows that G is a cyclic group of order p N . In this case, we have
Hence, it follows that a class c P glZG is in hZG if and only if for every character w X G3Zz p n Ã , Q w c is trivial in glZz p n .
If p W d 1 the condition of Theorem 4.1 on p implies that p is regular; therefore glZz p n has order prime to p for all n ( [Wa] , 10.5). It follows that glw G has order prime to p. Therefore, w P p is in hZG.
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Now assume that p b d 1. Since w P p is p-primary, using Proposition 4.10, we see that it is enough to show the following:
Fix k, 0 W k W d 1`p, and consider c in glZG such that a Á c a k c for all integers a. Then, under the condition of Theorem 4.1 on p, c is in the kernel subgroup hZG.
We will begin by noticing that the above condition applied to a p N gives that c is p-primary. Consider a character of order p n , w X G3Zz p n Ã . We will show that the class Q w c in glZz p n is trivial. From 4.5 and the above property of c we have
We apply this relation for a p n , a 1 p n . We obtain p nk Q w c 0,
Since 0`k`p, the factor in the parenthesis is prime to p and we obtain p n Q w c 0. If gdaY p 1, by 4.6 and 4.11, we have
such that af mod p n gives f Y 0. Then by the standard property of the Teichmuller lift we have of af mod p n X 4X13
For simplicity, we set Q Q w c. By 4.12 and 4.13, we obtain
since p n Q 0. We can conclude that Q is in the eigenspace of the p-primary part of the classgroup of Qz p n on which qlQz p aQ 9 ZapZ Ã & qlQz p n aQ acts via the k-th power of the Teichmuller character. By a basic result of Iwasawa this eigenspace is trivial if the corresponding eigenspace A k p of the p-primary part of the classgroup of Qz p is trivial (see [Wa] Prop. 13.22, p. 285, together with the remarks on decomposition into character components on p. 291). Since A 0 p 0, A 1 p 0, and 0`k W d 1, this is guaranteed by our assumption. We conclude that Q is a trivial ideal class. By the above, this completes the proof of Theorem 4.1.
4.b Groups of Prime Order
In this section, G is cyclic of prime order p. We assume that p X X 3Y is a G^cover of schemes which are regular, projective and £at over peZ and equidimensional of dimension 2. Then by [K-M] , Notes to Chapter 4, p is £at. For simplicity, we assume that both X and Y are connected and that G does not act trivially on X .
Our objective is to calculate
(we have r i X Y y X 0 for i X 2; see [L] , Lemma 3.1 on p. 108.) By [Ri] , the natural homomorphism G 0 ZG3G 0 Z1apG is an isomorphism. Therefore, we can base change to R Z1ap without losing information. The G^action on in glR p glZz p . Here the sum is over the set of representatives t of the orbits T aA for which w 0 s t z p (see above).
Remarks: (1) We will see (Lemma 4.22 (d) ) that paY bY cY 2 is in ZA, and so the expression in the right hand side of the equation makes sense.
(2) We will in fact show that
Here aY bY cY 1 is also in ZA (Lemma 4.22 (d)). By Stickelberger's theorem ( [Wa] , Theorem 6.10), xY 1 annihilates the class group glZz p . Hence, the identity of Theorem 4.15 follows from the one above.
(3) Before we give the proof, let us show that the above result provides enough information to completely determine wy X P G 0 ZG from the genus of X , the genus of Y and the classes w t y b H t À N H t red in glZz p .
By [Ri] (see also [CR] , 39.21), a class C P G 0 ZG K 0 Z1apG is determined by QC Q w À1 0 C P K 0 R p and Q 1 C P K 0 Z1ap Z. On one hand, we have Q 1 wy X rnk Z wy Y 1 À gY where gY is the genus of generic ¢ber of Y . On the other hand, a class Q P K 0 R p is determined by its R p -rank and the stabilized class Q red in glR p glZz p . The R p -rank of QC is equal to rnk Z wy X À wy Y p À 1 gY À gX p À 1 and it remains to show that Theorem 4.15 completely determines QC red P glR p .
This will follow from:
PROPOSITION 4.17. Suppose that Q P glZz p is such that x Á Q 0 for all x P I. Then Q 0. Proof. We can assume that p T 2. We have k 1Y 1Y À1 2k 1 À k 2 À k 1 À1 P I Using this and an inductive argument we can see that for any a P Z, a À aa 1 2 À aa À 1 2 À1 P IX 4X18
Using 4.18 and our assumption, we ¢nd aQ À1Q a 2 Q À1QY aQ À À1Q aQ À À1QX
From the second equation we obtain that Q À À1Q is p^torsion and that it belongs 
with g t as in the statement of Proposition 4.21. Now note that
H and the Proposition now follows.
